Switching loss of power electronic devices has been an non-ignorable factor because that affects the performance of power electronic devices. Trying to reduce the switching loss has become the key of to improve the switching frequency and switching power of the frequency converter. This paper presents a method of waveform continuous transformation of power electronic devices, which can reduce the switching time of power electronic devices in a three level inverter circuit. This method ensured that the input voltage amplitude range can be reduced at any point and the number of switching time of power electronic devices can be reduced by 1/3.
INTRODUCTION
With the help of switch speed of power electronic device getting higher and higher, in this way the switch frequency of frequency converter is becoming higher. Higher switch frequency means more frequent switching time leads to greater switching loss. Thus, the main power loss of frequency converter is switching loss of power electronic device. It is important to reduce the switching loss to improve the efficiency of converter.
The approach of continuous waveform modulation is a kind of technology with continuous adjusting phase waveform modulation. It keeps the line voltage sinusoidal by means of adjusting phase waveform. The phase voltage output maybe low or high, which can reduce the switching loss. However, the existing waveform continuous transformation method gives only the guarantee of output line voltage amplitude at some points with the maximum number of 1/3 switches to reduce the number of times. In the most of cases, the number of switches is less than 1/3. This paper introduces a new type of improved waveform continuous transformation method. In the range of (100% to 0%) output line voltage, the improved method can be reduce 1/3 switching time in the power electronic devices.
And the output line voltage is higher than the traditional SPWM method 15%, enhance the voltage utilization.
WAVEFORM MODULATION METHOD
With the development of high voltage and high power electronic devices, more and more people pay attention to the three-level structure circuit [1] [2] [3] . Compared to the two level circuit, the three level circuit can reduce the voltage of the main switching device by half. Because the output of each bridge arm is more than one level, the du/dt can be reduced by half, so that the output harmonic decreases, the motor shaft voltage and shaft current significantly reduced [4] . The three level converter PWM modulation method mainly has the sine PWM (SPWM) method and the space voltage vector PWM (SVPWM) method and so on.
SPWM is relatively a more direct PWM algorithm, the modulation wave is the standard sine wave, the carrier wave is triangle wave. Generally, by using the rule sampling method the maximum output voltage will be achieved.
In the algorithm of SVPWM modulation, since the three bridge arms each have three different kinds of switching state, so the inverter can work in 3 3 =27 different working state, the effective working state of 19, the maximum output voltage amplitude, phase. So the voltage utilization ratio of SVPWM is increased by 15% compared to the SPWM, which can make the maximum output voltage of the inverter equal to the input voltage [5] [6] .
A APPROACH OF CONTINUOUS WAVEFORM MODULATION WITH LOW SWITCH FREQUENCY
Continuous transformation technology refers to the premise of using the method of waveform output line voltage to maintain the appropriate sine wave, adjust the output waveform of the phase voltage, in order to achieve the maximum utilization of equipment and the most realistic objective waveform [7] . Patent document number is CN98117197C patent document provides a typical waveform continuous transformation method. In this paper, the corresponding three harmonic signals are added at different points of the output voltage amplitude. The algorithm maintains the maximum output voltage in the SVPWM algorithm with input voltage equal advantages, in the transformation process, can greatly reduce the number of power switching devices, in some work, can make the switch number reduced 1/3. However, although the continuous transformation technology mentioned in the literatures waveform can make the switching number reduced by 1/3, but only in some operating points have this effect, most of its working point, reduce the switching frequency is less than 1/3, for example, in the operating point of 3, the number of times without any decrease in switch.
Therefore, this paper describes a new waveform transformation method. After transformation in PWM modulation, it has the entire waveform cycle of 1/3 at any moment in time (a wave cycle is 360 degrees, its 1/3 is 120 degrees) the output of the PWM duty cycle is 0 or 100%, which can make the switching frequency of power electronic devices is 1/3 less than the traditional SPWM or SVPWM modulation. The invention can make the inverter output line voltage for sine wave under the premise of the switching power electronic devices and reduce the frequency of 1/3, thereby greatly reducing the switching loss, and will not cause the distortion of the output line voltage, reduce the output harmonics.
In this method, the adjustment range of the peak Ulp of the output line voltage is 0~Ud, and the whole regulation range can be divided into three different working 
Both of these two interval have the same output voltage algorithm. The u、v、w three-phase output voltage algorithm is set to:
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SIMULATION RESULTS
In this paper, MATLAB is used to simulate the output effect of the improved waveform continuous transformation method.
When the Ulp is gradually increased from 0 to Ud, the process of the waveform of the modulated wave of the U phase output voltage is shown in Figure 1 . 
CONCLUSION
This paper introduces a new method for reducing the switching frequency of the switching devices. This method has improved the phase voltage harmonic superposition algorithm in traditional waveform transform technology based on the switching frequency of the output phase voltage switching device at any time can reduce the 1/3, namely the PWM wave output duty cycle is 0% or 100%, which reduces the switching loss effectively. And the method is improved by 15% than the traditional SPWM algorithm, so that the output voltage can be equal to the magnitude of the input voltage. However, the addition of the three harmonic did not make the line voltage of the larger distortion, still can be maintained as a standard sine wave. Therefore, the method can be applied to three-phase low-voltage frequency conversion speed regulation device.
